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Pneumomediastinum is a condition characterized by presence of free air in the mediastinum (BROCKMAN & PUERTO, 2004) . In cattle, the condition is most common in cows after calving, due either to exacerbation of preexisting chronic pulmonary disease or as a result of exertion during parturition (DIVERS, 2007) . It has also been described as a complication of bronchopneumonia in cattle (BEZEK et al., 1995) . In horses it can be a sequel to trauma (HASSEL, 2007) , and in cats it is associated with feline pulmonary herpes virus infection, anesthesia and tracheal tear or rupture (MAES et al., 2011) . In humans, pneumomediastinum is a consequence of a wide variety of causes, including esophageal, tracheal, bronchial or alveolar trauma (BANKI et al., 2013) ; infl ammation; or neoplasia (MAES et al., 2011) . Cases have also been reported wherein pneumomediastinum is a consequence of pneumonia due to infection by Staphylococcus spp. (ROSHAN et al., 2003) , Mycoplasma pneumoniae (FEARON et al., 2007) , Pneumocystis jiroveci (former P. carinii) (MOSS et al., 1995; LEE et al., 2009) . On rare occasions, idiopathic pneumomediastinum has been associated with paralytic rabies in people (OMEZZINE et al., 1994; KIETDUMRONGWONG & HEMACHUDHA, 2005; WANG et al., 2013) . Idiopathic pneumomediastinum is considered to occur when no specifi c pathophysiological mechanism can be identifi ed. This report describes pneumomediastinum with subcutaneous emphysema in a bull with paralytic rabies.
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A 2-year-old Hereford bull showed hindlimb paresis and incoordination over a period of 10 days. Seven days after the onset of the clinical signs, the bull was found recumbent, unable to rise, and displaying stertorous breathing. The bull developed severe subcutaneous emphysema with swelling of the head, neck, ( Figure 1A) , chest, forelimbs and ventrum producing a crackling sensation. The bull was euthanized, and necropsy was performed immediately after death. Three animals had died recently on the farm after developing neurological signs.
During necropsy, extensive subcutaneous emphysema was observed in the neck, abdominal wall and proximal areas of the forelimbs. The lungs failed to collapse and had severe emphysema with bullae ( Figure 1B) . The emphysema extended along the aorta and involved the pericardial sac. Gas-fi lled bullae were on the surface of the liver and in the spleen.
Histopathology examination revealed extensive pulmonary emphysema. There was locally extensive nonsuppurative encephalitis in brain stem, with diffuse lymphocytic perivascular cuffi ng and multifocal gliosis ( Figure 1C ). Intracytoplasmic eosinophilic inclusions (Negri bodies) were observed in neurons of the medulla oblongata. No lesions were observed in the other organs. Rabies virus antigen was detected in the Purkinje neurons, spinal cord and obex ( Figure 1D ) using a goat anti-rabies polyclonal reagent (Chemicon #5199) according to the technique described by STEIN et al. (2010) .
This case highlights the occurrence of pneumomediastinum in a case of paralytic rabies in a bull during an outbreak of the disease in southern Brazil. A similar condition has been described in humans affected by the paralytic form of rabies (KIETDUMRONGWONG & HEMACHUDHA, 2005). In the present case, the bull exhibited clinical signs of paralytic rabies over a 7-day period, but the signs were neglected by the farm veterinarian given the uncommon generalized subcutaneous emphysema. In humans, air in the retropharyngeal space and pneumomediastinum can lead to diagnostic misinterpretations, primarily due to the omission of parts of the medical history and symptoms suggestive of rabies (KIETDUMRONGWONG & HEMACHUDHA, 2005) . The mechanism of pneumomediastinum is unknown; it might be associated with violent spasms of the pharynx and larynx that cause an acute and temporary obstruction of the airways, leading to alveolar rupture under a brief period of increased pressure (WANG et al., 2013) . In cattle, subcutaneous and pulmonary emphysema has been attributed to bellowing in cases of rabies in Southern Africa (SWANEPOEL, 1994) , probably due to respiratory effort. However, in the present case, the bull had no bellowing history. Pneumomediastinum can also be ca used by sharp penetrating trauma to the neck (MAES et al., 2011) . In the present case, close inspection at necropsy did not reveal any perforating trauma. Most likely, the pneumomediastinum and subcutaneous emphysema resulted from pulmonary alveolar rupture as a consequence of pharyngeal and/ or laryngeal spasms given that the bull experienced severe respiratory diffi culty. In humans, the mechanism of spontaneous pneumomediastinum and subcutaneous emphysema is unclear (WANG et al., 2013) . Nevertheless, it has been suggested that uncontrolled pharynx and larynx spasms results in acute and transient obstruction of the airway and esophagus lumen that causes alveolar rupture under transient higher pressure, thereby permitting air to spread elsewhere (MAUNDER et al., 1984) .
Acute bovine pulmonary edema and emphysema (fog fever) and intoxication by moldy sweet potatoes contaminated with Fusarium solani can cause pulmonary and subcutaneous emphysema (LÓPEZ, 2012) . In the present report, the bull did not graze lush pastures or receive moldy sweet potatoes.
In conclusion, pneumomediastinum and subcutaneous emphysema should be considered an unusual complication of rabies in cattle similar to the presentation described in humans (OMEZZINE et al., 1994) . The possibility of rabies infection in cases of severe subcutaneous emphysema and pneumomediastinum should be considered, particularly in the presence of concomitant neurological signs.
